This study aims to evaluate the effects of aromatherapy and a foot reflex massage program on the cognition, anxiety, aggressive behavior, and wandering behavior of elderly with dementia. The research design was a non-equivalent control group, quasi-experimental study where 43 subjects were divided into two groups. Aromatherapy and foot reflex massage was administered to the experimental group (N=21), and no treatment was administered to the control group (N=22). The data was analyzed using the χ2-test, t-test, while the repeated measures of ANOVA were utilized with the SPSS/Win 18.0 program. The experimental group did not show significant differences in cognitive function; however, it showed significant differences in anxiety, aggressive behavior, and wandering behavior in relation to the control group. Thus this research suggests aromatherapy and a foot reflex massage program as nursing intervention to improve the quality of life of elderly with dementia.
1. Introduction
Requirements of the Research
Dementia, which is on constant increase with the aging population, is the most typical and serious geriatric disease that accompanies behavioral conditions along with a decline in various cognitive functions, including memory. As a syndrome with those symptoms related to multiple disorders in the functions of the cerebral cortex, dementia shows disorders in cognitive functions of memory, judgement, and orientation in the entire functional change and is characterized by psychological problems, such as irritation and anxiety due to cognitive dysfunction and behavioral problems like wandering and aggressive behaviors [1] . In particular, behavioral symptoms of dementia continue to exhibit a vicious cycle of wandering and aggressive behavior following irritation and anxiety due to cognitive dysfunction [2] .
The symptoms of wandering and aggressive behaviors have not generally been regarded as threatening others' safety and health despite lots of difficulties in one's personal control. However, it has been contended that such behavioral symptoms lower the quality of living for nursing providers as well as for the elderly themselves beyond such problems as amnesia or confusion, which are common among the elderly with dementia. Although knowledge of and concerns about dementia have recently increased, the stage at which it is possible to identify its definite causes or provide substantial help in treatment has not been reached. Since the research has suggested that dementia is caused by irreversibly impaired brain cells and cannot be cured, diverse drugs, including sedatives, such as neuroleptics, are used for symptoms other than making a positive therapeutical approach centered on the affected elderly; however, while these drugs help control symptoms, they have limited effects and make the elderly sensitive to their side-effects and, thus, these drugs could accelerate cognitive deterioration, including the resultant severe disorders [3] . It is therefore necessary to try non-pharmaceutical methods which can delay or relieve the symptoms among dementia patients and make them, their families, and caregivers more satisfied.
For non-pharmaceutical therapy, diverse programs, including phototherapy, horticulture therapy, music therapy, art therapy, physical activities, and aromatherapy, are being implemented. Of these, aromatherapy with few side-effects is considered to have positive effects on the management of dementia patients [4] . Aromatherapy is a natural type of therapy to give whole therapeutic effects in mental, physical, and spiritual aspects due to biochemical ingredients contained in the aromatic ingredients of essential oil, which is a volatile perfumed oil extracted from the flowers, fruits, stocks, and roots of diverse plants.
Further, biochemical ingredients contained in perfumed oil are delivered by diverse applications through olfactory nerves to the limbic system, to the hypothalamus, and, ultimately, to the pituitary gland, consequently exerting positive effects on the body and the mind [5] . Treatment mostly involves inhalation and massage. Massage is applied on the hands, foot, or the whole body. Foot reflex massage, in particular, is a type of therapy that can help subjects maintain homeostasis and manage physical and mental relaxation, fatigue recovery, anxiety, depression, tension, and mood after they receive pressure from a point in their foot corresponding to each region of their whole body [6] . Contrary to the typical type of massage using a lubricant, the combination of perfumed oil and massage can allow the oil to be absorbed rapidly by massage and circulated in the whole body through blood flow to chemically react to hormones and enzymes within the body and, ultimately, maximize the effect of physical and mental relaxation [7] . This massage is easy to apply, is safe, has no spatial or temporal restriction, and can be done regardless of the subject's capability to participate. Thus, aromatherapy and foot reflex massage can serve as a good nursing intervention in the cognition, anxiety, and aggressive and wandering behaviors of the elderly with dementia.
Few studies have been conducted on nursing interventions using aromatherapy and foot reflex massage for the elderly with dementia, unlike their effects on sleep and depression [8] and the effects of stress, depression, and erratic sleep to institutionalized elders [9] . Thus, empirical research on the effects of aromatherapy and foot reflex massage needs to be conducted, and it is necessary to lay the ground for the clinical use of aromatherapy and foot reflex massage.
This study aims to apply aromatherapy and a foot reflex massage program as a form of nursing intervention for dementia patients residing in nursing homes to test its effects on their cognitive functions, anxiety, and aggressive and wandering behaviors with the objective of contributing to the development of nursing intervention that can improve the quality of their living.
Objectives and Hypotheses
This study aims to apply aromatherapy and a foot reflex massage program to elderly with dementia for two weeks and identify their effects on the elderly's cognitive functions, anxiety, and aggressive and wandering behaviors. To do this, the following specific hypotheses were formulated. Comparison was made between the experimental group to which aromatherapy and foot reflex massage were administered (hereinafter referred to as "experimental group") and the group which did not receive treatment (control group). These were the hypotheses formed: 
Methods

Subjects
The participants in this study were elders aged 65 years or older, who were diagnosed with dementia and who agreed to participate in the research or for whom their family or the head of an institution gave consent for their participation. The study was conducted in hospitals and two nursing homes for the elderly (S and C nursing homes) with similar socio-economic conditions in K City.
For the sample size, 22 participants were selected per group through random sampling since 18 were required per group when estimated with the effect size of 0.40, the significance level of 0.05, and power of 0.80 for three sessions of repeated measures ANOVA in both groups by using Gpower 3.0 [10] . One subject in the experimental group was dropped out due to refusal to get a massage in the course of research; consequently, there were a total of 43 participants 21 in the experimental group (10 in S nursing home, 11 in C nursing home) and 22 in the control group (11 in S and C nursing homes, respectively).
Research Design
The research design was a quasi-experimental research with a non-equivalent control group, non-synchronized design, and each experimental treatment lasted for two weeks.
Pretest was conducted in both experimental and control groups before the experimental treatment. Since a problem of experimental spread, such as possibility that the experimental effects of perfumed oil for experimental treatment could contaminate the control group, was expected, the control group was first given no treatment and then the experimental group was given the experimental treatment in a total of ten sessions, one session a day, five sessions a week, over two weeks. Cronbach's α was .89 in this study.
Instruments
Anxiety
Rating Anxiety in Dementia (RAID) developed by Shankar et al [13] was used to measure anxiety from a report made by supporters in 18 items ranging from 0 (lacking) to 3 (severe). The total scores ranged from 0 to 54, with 11 or more representing significant clinical anxiety. Cronbach's α was .92 at the time of translation of RAID into Korea and .80 in this study.
Aggressive Behavior
Through revision and complementation of the Ryden Aggression Scale [14] for the purpose of this study, a total of 28 items were constructed: 18 about physically aggressive behavior (PAB), 6 about verbally aggressive behavior (VAB), and 4 about sexually aggressive behavior (SAB). Observation was made for the presence of each type of aggressive behavior per day: 1 was given for the presence of aggressive behavior, and for the absence of aggressive behavior.
The higher the total score was, the more severe the aggressive behavior was. Cronbach's α was .94 in this study.
Wandering Behavior
The Algase Wandering Scale V2 developed by Algase et al [15] was used with a total of 23 items: 9 about persistent walking (PW), 6 about spatial disorientation (SD), 4 about eloping behavior (EB), 2 about shadowing (SH), and 2 about routinized walking (RW). Each item had 1 point for least wandering and 4 for the severest wandering. The higher the total score was, the more severe the wandering behavior was. Cronbach's ɑ was .86 for this instrument and .88 in this study.
Procedure of Research 2.4.1 Period of Data Collection
The subjects were selected from January 2 to 6, 2012. A pretest was conducted from January 9 to 13, 2012, and the research was conducted for four weeks from January 16 to February 10, 2012.
Data Collection Methods
1) Pretest
To reinforce the feasibility of the research and research design, five elders with dementia close to the population were selected and given aromatherapy and foot reflex massage from December 26 to 30, 2011. For the selection of perfumed oil for aromatherapy and foot reflex massage, a 2 : 2 : 1 mix of two or three types of perfumed oil containing the following maximized the synergy effect of the oil: lavender, preferred by the elderly and widely used to ease the nervous system and reduce anxiety through the harmony between sympathetic and parasympathetic nervous systems; geranium, remarkably effective in soothing and relaxing the mind and reducing anger; and clary sage, which strongly sedates an anxious mind [5] . A sense of refusal and discomfort with massage was determined in the study according to the types of carrier oil.
Consequently, jojoba oil which is absorbed into the skin of the elderly with relative rapidity was selected to complement the research. inter-group homogeneity were tested by Chi-test and t-test, while the dependent variables were tested by t-test. In the control and experimental groups, the analysis of the changes of the effect variables in the pretest and one week and two weeks after treatment were tested by t-test and repeated measures ANOVA.
Meanwhile, follow-up analysis was tested by
Bonferroni at the p<.05 significance level. 
6) Ethical Consideration
In consideration of the ethical aspect of this study, explanation of the research objective and methods was given to the subjects and their families during their visit or by phone. It was also confirmed that all materials should be used for the sole purpose of the research and confidentiality should be maintained. They were informed that they could cease to participate in the research at any time during their participation and a written consent was only necessary from the subjects or their family. After completing data collection, foot reflex massage was administered to the control group, and there was time to offer a gift to all the subjects as a token of gratitude for their participation in the research.
Results
Subjects' General Characteristics and
Inter-group Homogeneity Test
Inter-group homogeneity test for general characteristics showed that two groups were homogeneous in terms of gender, age, religion, education, and the duration of conditions (Table 1) .
Inter-group Homogeneity Test for Dependents
After t-test was carried out to determine homogeneity in cognitive functions, anxiety, and aggressive and wandering behaviors between experimental and control groups before administering aromatherapy and foot reflex massage, all of them were found to be homogeneous before intervention ( The experimental group showed a highly significant decrease in the score for anxiety both one week and two weeks after treatment 16.68 before treatment, 11.13 one week after treatment, and 11.22 two weeks after treatment. Therefore, Hypothesis 2 was supported (Table 3) . The main effect analysis was carried out by Bonferroni to examine the changes in the score for aggressive behavior among time periods for measurement. The experimental group showed a highly significant decrease in the score for aggressive behavior both one week and two weeks after treatment 18.57 before treatment, 13.53 one week after treatment, and 14.12 two weeks after treatment. Therefore, Hypothesis 3 was supported (Table 3 ). was supported (Table 3) .
To test Hypothesis
Discussion
This study aims to administer the aromatherapy and Perfumed oil allows dementia patients to experience recall, emotional calm, and relaxation, which also improve cognitive functions [17] , thus supporting the result of this study that the experimental group gets an improved score for cognitive functions.
As for the effects of aromatherapy and foot reflex massage on anxiety, the experimental group showed a significant decrease in the score for anxiety both one In other words, anxiety activates sympathetic nerves or the autonomous nervous system [20] . Here, perfumed oil effectively controls actions in the hypothalamus to give balance and harmony to mental functions, stabilizes the adrenal cortex to give calm and relaxation [5] , and stimulates the foot reflex zone in the middle of metatarsal bones, which is the center of the sole and corresponds to emotions in foot reflex massage [6] , controlling the excitement and estriction of the sympathetic nervous system to create synergy effects by reducing physiological awakening and giving nervous relaxation along with psychological and physical relaxation caused by massage contact.
Regarding the effects on aggressive and wandering behaviors, the experimental group showed a significant decrease in the score for aggressive and wandering behaviors both one week and two weeks after treatment compared to prior treatment, with no difference between one week and two weeks after treatment. While direct comparison can hardly be made with this result because there was no prior research on the effects of aromatherapy and foot reflex massage on the aggressive and wandering behaviors of the elderly with dementia, it was reported that hand massage using perfumed oil administered to dementia patients delayed, reduced, or prevented restless behavior [18] , that lavender aromatherapy administered to long-term inpatients with dementia controlled their impulsive behavior during the administration [21] , that inhalation and hand massage administered to the elderly with dementia reduced nighttime wandering behavior [22] , and inhalation administered to the elderly with dementia relieved irritative and wandering behavior [23] . organ with affinity, acts as a carrier for nourishing the skin cells to increase oxygen in the body, and stays for a few hours to a few days within the body to maintain a recovery process where neural tissues are stabilized [24] . If these actions of perfumed oil and stimuli from foot reflex delivered to the central nervous system through the centripetal nerve pathway reduce anxiety during the period of treatment and give physical relaxation, they allow energy to flow smoothly within the body and maximize the synergy effects of anxiety, tension relaxation, and improved relaxation [25] through improved blood circulation and evacuation, consequently creating a decrease in aggressive and wandering behaviors, which last for up to two weeks.
It is expected of nursing intervention to prevent and control anxiety and aggressive and wandering behaviors among the elderly with dementia.
Aromatherapy and foot reflex massage will help improve the quality of their living in this sense.
However, few nursing studies have dealt with aromatherapy and foot reflex massage for the elderly with dementia; therefore, it is necessary to lay the ground for clinically using diverse types of empirical research in aromatherapy and foot reflex massage and develop them as a new kind of nursing intervention.
Conclusion
This is a quasi-experimental research with a non-equivalent control group and non-synchronized design to determine the effects of aromatherapy and foot reflex massage on the cognitive functions, anxiety, and aggressive and wandering behaviors of elderly with dementia to whom the treatment was administered for two weeks. The experimental group which received aromatherapy and foot reflex massage treatments showed a significant decrease in anxiety and aggressive and wandering behaviors compared with the control group; thus, these treatments' effectiveness was confirmed.
Aromatherapy and foot reflex massage programs will have nursing significance in that as a nursing intervention to prevent and control anxiety and aggressive and wandering behaviors among the elderly with dementia, it can be used as a practical intervention program to help improve the quality of their living.
